
January jQ, 1961 

Dr. A. Lima-de-Faria 
Institute of Genetics 
Univetsi ty of Lund 
Lund, Sweden 

Dear Doctor Lima-de-Farla: 

This is in reply to your letter of January 12 and the accompanying nianuscript 
“SelectIon at tha molecular level.” I am flattered that you should refer your 
paper to me prior to submitting It to Science. However, I am forwardiny It 
to the edttor, Dr. Graham DuShane, in the regular procedure - it ++I11 doubtless 
be reviewed by an anonymous referee to datermine Its suitabil?ty fur yubllcstIon. 

For my own part, I have found this an Interesting discussion. The only 
remark that I would quarrel wlth Is the one on your page 12, that “orgonfsm 
selection . . . Is only of secondary importance.” Of course it 1s secondary 
In the sense that it can only apply to those mutations that have survived long 
enough to be represented in the yenotype of a new orysnlsm but I wonder if 
you also mean to Imply that It Is of subsidiary importance 1~ determfnIny the .*- 
exlstiny character of evolved life. With reyerd to the folIowIng paragraph, 
I would l&k on the SBA~~ problem from a sliyhtly dtfferent standpolnt, that 
the chrmrome Itself Is an organ for the PunctIonIng of which some of the 
genes lt contains are of imnedfrte relevance. For example, a mutation that 
impaired the synthesis of the enzyme DNA synthetsse would bo lethal to the 
nucleus in which it first became manifest iong before any complete’brganlsd’ 
could develop with a corresponding phenotype. I would also accept, as you, 
suggest, that there are lnany other determtnants of chrcmosanal functlm per se, 
whose Integrity and coordlnatfon are essential for the survfval of the cell. 
On the other hand, I believe that It may be an overstatement to suggest that 
every nucleotide substitution Is subject to t5o same kind of selection. I 
would ass= that from the standpoint of the immePiete mechanism of replfcatlon 
that “the molecular array of a chromosome fs indeed a meaningless assortment 
of letters ,I’ and that the message only has slgnlficance when it can be trsns- 
lated vfa the laprlnt on WA and the synthesfs of protein. However, this ts 
a question that may soon be susceptIbls to experimental test, for example, 
the detormtnation of the fraction of nucleotlds alterations in chemically 
treated DNA that Impafr the capacity of that DNA molecule to repllcste either 
In an tn vitro enzymatic system or In sane system of tnfection by phage or 
transfz sss bacterfal transformatlon. 

I am trying to think of sme other partfcular cases where chromosome 
selectton has been evident. The recent examples of meiotic drive that 
Sandler and Crow have discussed may be relevant; I also recall an example 
that Auerbach published on a defective centromere in Drosophila. In one of 
my own first works wlth F. J. Ryun, we considered the possibtlIty of nuclear 
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competition wfthin a heterocaryotIc hyphe of Neurospora. But it is still an 
open question sJhether rhls ts the correct explanation or whether the selectlon 
occurs at the level of homocaryotfc branches arlslny by random assortment of 
nuclei. Frankly, I would believe that explicit examples suggestiny the 
operat IQ:.~ of chromosome selection are more pertinent than the evidence cf local 
indivldusllty that you h2ve cited in the :>eper and which 1s doubtless useful 
in framlng the problem. Dn the whole, the main aryument may be one of 
emphasis, whether the word chiefly, which appears at the close of your quotation 
on payo 6 would be better justified than ‘,?ortly.” My own immedlate, reaction 
would he to give yreater emphasis to thts process for structural chanyes than 
has been customary in the past but to consider It less Important for the fate 

3n the second pclnt, as I Savs indicated, 
Ive. 

of single nucleotide substitutions. 
the expor iment r; should 50031 be decis 

Hay I thank you for having cant 
your courtesy in letting me see this 

1 nued to send me your ;>ub 1 i cat I ~5. and for 
one. 

Yours slncerely, 

Joshua Lederberg 
Professor of Genet !cs 
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